The bacteria strain EN12
The genus Pedobacter of the family Sphingobacteriaceae in the phylum Bacteroidetes was first proposed following the reclassification of two Sphingobacterium species, S. heparinum and S. piscium [1] . At the time, nine genera (Pedobacter, Sphingobacterium, Olivibacter, Mucilaginibacter, Parapedobacter, Pseudosphingobacterium, Nubsella, Solitalea, and Arcticibacter) were proposed as members of the family Sphingobacteriaceae [1] [2] [3] [4] [5] [6] [7] [8] [9] .
A bacterium designated as strain EN12
T was isolated from forest soil. Strain EN12
T was obtained from an enrichment culture intended to isolate ammonia-oxidizing bacteria. The enrichment medium [consisting of 7.6 mM (NH 4 ) 2 SO 4 , 2.9 mM K 2 HPO 4 , 34.2 mM NaCl, 0.8 mM MgSO 4 . 7H 2 O, 59.9 mM CaCO 3 , 1.8 mM FeSO 4 . 7H 2 O, and 2 ml l À1 trace elements] [10] was added to 1 g soil sample and placed in the dark at 25 C. After 15 weeks of enrichment, an aliquot (100 µl) of the culture medium was inoculated on basal medium solidified with phytagel (0.8 %, w/v). A yellow coloured bacterial strain was isolated on tryptic soy agar (TSA, Bacto) and was designated as strain EN12
T . Strain EN12 T was routinely maintained on TSA and stored at À80 C in tryptic soy broth (TSB, Bacto) supplemented with 35 % (v/ v) glycerol.
The 16S rRNA gene of strain EN12
T was amplified using the bacterial universal primers 27F and 1492R, purified using a QIAquick PCR purification kit (Qiagen) and then cloned using a TOPO TA cloning kit (Invitrogen). The insert was sequenced using an automated capillary DNA sequencer (Applied Biosystems). Phylogenetic affiliations with strain EN12 T (GenBank accession no. MF167377) were preliminarily analysed using the naive Bayesian classifier of the Ribosomal Database Project (RDP) (http://rdp. cme.msu.edu), and the RDP's classifier showed that strain EN12
T is a member of the genus Pedobacter in the family Sphingobacteriaceae (with a confidence score of 97 %). Close relatives of strain EN12
T were also retrieved from the EzBioCloud database (www.ezbiocloud.net) using its identification service. A total of 57 16S rRNA gene sequences of type strains belonging to the genus Pedobacter were collected and aligned using RDP's aligner. The evolutionary distances between the 16S rRNA gene sequences were calculated using the Jukes-Cantor substitution model [11] , and the 16S rRNA gene similarities were calculated. Phylogenetic trees were reconstructed using the neighbour joining (NJ) algorithm and the maximum likelihood (ML) algorithm implemented in MEGA [12] (Figs 1 and S1 , available in the online Supplementary Material). Tree topologies were then evaluated using the bootstrap method (500 iterations).
For the Pedobacter species, the sequence similarity ranged from 89.6 % for Pedobacter sivilitoris W-WS1 T to 95.5 % for Pedobacter namyangjuensis 5G38 T , which was the closest relative to strain EN12
T . The second closest relative was Pedobacter rhizosphaerae 01-96 T (94.5 %). Since the 16S rRNA gene similarity between strain EN12 T and its closest relative (Pedobacter namyangjuensis 5G38 T ) was below 97 %, we surmised that strain EN12
T could be a novel species within the genus Pedobacter and performed further analyses to obtain solid evidence to distinguish strain EN12
T from other Pedobacter species.
In tests using growth-supporting media other than TSA, strain EN12 T showed growth on nutrient agar (NA; Difco) and Reasoner's 2A agar (R2A; MBcell), but not on MacConkey agar (BBL), indicating that strain EN12
T is sensitive to bile salt. The temperature range for the growth of strain EN12
T was determined by incubating strain EN12 T on TSA at 5, 10, 15, 20, 25, 28, 30, 35 and 40 C. Growth in TSB at various NaCl concentrations [0, 1.0, 1.5, 2.0, 3.0, 5.0, and 7.0 % (w/v)] and pH conditions (pH 4.0-10.0 with 0.5 unit intervals) was tested using spectrophotometry. The pH conditions were adjusted with 1M HCl or NaOH prior to autoclaving. Further analyses were carried out with strain EN12 T cultured on TSA or in TSB at its optimal growth temperature (28 C Olivibacter terrae Jip13 T (AB267714)
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'Pedobacter jeongneungensis' BH45 (HQ621857) Fig. 1 . Phylogenetic tree reconstructed with strain EN12 T and its closely related species using the maximum-likelihood algorithm. The phylogenetic distances were calculated using the Jukes-Cantor substitution model and substitution rates among the sites were calculated using the Gamma distribution model. The morphology of the tree was tested using the bootstrap method (500 iterations). The numbers at the nodes indicate bootstrap scores (shown for >50 %). The full-range phylogenetic tree containing the 56 sequences of the genus Pedobacter was reconstructed using the neighbour-joining and maximum-likelihood methods and shown in Fig. S1 (a) and (b), respectively. Table S1 . +, Positive; À, negative; W, weak. 
Gram-staining was performed with cells grown on TSA at 28 C for 48 h, and morphology was examined by field emission scanning electron microscopy (Teneo Volume Scope) (Fig. S2) . Motility was investigated with a motility agar method [13] . Catalase activity was tested by bubble production in 3 % (v/v) hydrogen peroxide and oxidase activity was also determined through colour change using filter paper discs permeated with N,N,N¢,N¢-tetramethyl-p-phenylenediamine (Sigma-Aldrich) [14] . Hydrolysis of casein [ were tested according to the description in a previous study [14] . Sensitivity to antibiotic agents was determined on TSA agar at 28 C for 48 h using antibiotic discs (Oxoid). The concentration of the antibiotic solution contained in each disc was as follows (µg per disc): ampicillin (10), carbenicillin (100), chloramphenicol (30), erythromycin (10), penicillin G (10U), streptomycin (10), tetracycline (30), and vancomycin (30). Isoprenoid quinones were analysed by using a high-performance liquid chromatograph (HPLC-YL9100; Young-lin) equipped with a Spherisorb 5 um ODS2 column (4.6 mm Â150 mm) (Waters), as described in a previous study [15] . The presence of flexirubin-type pigment was investigated by suspending cells in 20 % KOH, as previously described [16] . The carbon substrate utilization pattern and enzymatic activity were investigated by using API 20NE, API 50CH and API ZYM test strips (bioM erieux) according to the manufacturer's instructions. The DNA G+C content was determined by using a high performance liquid chromatograph (HPLC-SP930D; Young-lin) equipped with a Waters Spherisorb 5 um ODS2 column (4.6 mm Â250 mm), as previously described [17] . The morphological, physiological and biochemical characteristics of strain EN12
T are given in the species description, and the features that differentiate strain EN12
T from the reference strains are shown in Tables 1 and S1 .
The fatty acid profile was determined using the Sherlock microbial identification system (MIDI). The strains used in the fatty acid profile analysis were cultivated on TSA at 28 C for 48 h, and fatty acid methyl esters were prepared as described in the standard MIDI protocol [18] . The fatty acid profiles of strain EN12
T and the reference strains of genus Pedobacter are listed in Table 2 . To analyse its polar lipid profile, strain EN12
T was grown in TSB at 28 C for 48 h, and its total lipids were extracted according to the standard methods suggested by Minnikin [19] . The extracted polar lipids were separated via two-dimensional thin-layer chromatography (TLC) (HPLC plate, 10Â10 cm; Merck) using chloroform-methanol-water 
Strain EN12
T possessed characteristics that both associated it with members of the genus Pedobacter and differentiated it from previously recognized species in the genus Pedobacter. The DNA G+C content of strain EN12 T (46.1 mol%) was slightly higher than that of other species of the genus Pedobacter (35.5-44.2 mol%). Like the reference species, strain EN12 T assimilated glucose, mannose, maltose, starch and aesculin, and did not utilize glycerol, erythritol or mannitol. However, unlike the reference species, strain EN12 T was negative for L-arabinose and positive for L-fucose assimilation. As with other Pedobacter species, strain EN12 T had phosphatase activity and lacked lipase activity. Although all reference species showed esterase lipase activity, strain EN12 T did not. Strain EN12 T was not able to grow anaerobically regardless of the presence of nitrate in the culture medium. The predominance of iso-C 15 : 0 (37.0 %), iso-C 17 : 0 3-OH (20.1 %) and summed feature 3 (21.3 %), which consisted of C 16 : 1 !6c/C 16 : 1 !7c in the fatty acid profile and the presence of menaquinone-7 (MK-7), indicated that strain EN12 T belongs to the genus Pedobacter ( Table 2 ). The polar lipids of strain EN12
T include phosphatidylethanolamine, sphingolipid, eight unidentified aminolipids and other unidentified lipids (Fig. S3) .
The six close relatives that were identified from phylogenetic analyses were used as test strains. Genomic DNA was extracted from the strains using a Genomic-tip (QIAGEN) and then labelled with digoxygenin using a DIG High Prime DNA labelling kit (Roche). The DNA-DNA relatedness between strain EN12
T and each of the test strains was determined using the filter-hybridization method [21] , followed by a densitometric reading of the hybridization signal using the ImageJ program [22] . Strain EN12
T and each of the test strains showed a DNA-DNA relatedness far below 70 % ( Table 1 ), indicating that strain EN12
T is a distinct genomic species according to the 70 % DDH gold standard [23] . T is sensitive to erythromycin, tetracycline, carbenicillin and chloramphenicol. The predominant fatty acids are iso-C 15 : 0 , iso-C 17 : 0 3-OH and summed feature 3 (C 16 : 1 !6c /C 16 : 1 !7c). C 16 : 0 3-OH, iso-C 13 : 0 and iso-C 15 : 0 3-OH are also present.
The type strain, EN12
T (=KCTC 42612 T =LMG 28820 T ), was isolated from forest soil (Mt. Wangsan, Korea). The G +C content of the genomic DNA from the type strain is 46.12 mol%. 
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